ABSTRACT
INTRODUCTION
Birth and lactation are a particular burden for all mammalian females. Inappropriate nutrition during pregnancy and lactation can adversely affect the health of the mother, the offspring and the number of litters. Food and organizational errors can lead to: the loss of foetuses directly before labour; the newborns just after birth; or the death of the young. Breeders are striving for the best reproduction rates because only then can successful breeding be accomplished.
Furthermore, the use of growth promoting and therapeutic antibiotics in a piglet's feed may generate antimicrobial resistance which can be transferred to humans. For this reason, the search for other products and alternatives to the use of antibiotics, began. The spray dried plasma seems to be the most promising [18] .
In recent years, dried blood plasma has been used in many animal species and these formulas have confirmed their high value as a feed additive [9, 11, 12, 14, 15, 16] . They are rich in specific proteins and consists of about 50 % of the albumin fraction, 25 % of globulins, 5 % of fibrinogen, and 20 percent of other proteins, including: haptoglobin, transferrin, growth factors and other proteins or peptides [11, 13] . However, they have not been used in the feeding of carnivores; that is why studies were conducted to determine the effects of plasma addition to feed on the histopathological and immunohistochemical image of mink's tissue (Neovison vison) during lactation and the rearing of the kits.
MATERIALS AND METHODS
This study included two groups of mink (Neovison vison) of the pastel variety. Each group consisted of 30 mink and all animals were 3 months old. The study was carried out during lactation and the rearing of the kits. During those time frames, dried blood plasma was added to the feed of the mink. The plasma used in the experiment (SDAP) is a ready-to-use product, manufactured using strictly defined procedures. The drying of plasma was carried out in the Anicet's BallTec dryer [13] , at 55 °C, and .l -1 and B e r e s t o v et al. [3] . .l -1 and with B i s -W e n c e l et al. [4] .
Some of the parameters in the experimental group were slightly higher than in the control group, including erythrocytes, leukocytes, hematocrit, haemoglobin, PLT, MPV and PDW (Table 1 ).
The histopathological examinations of the internal organs taken from mink of the control group showed their correct microscopic structure. In the liver of mink from the experimental group, small inflammatory infiltrates were found around the vessels and between the lobules (Fig. 1) .
In the kidneys, deposits of crystalline salts in the kidney tubules and single inflammatory infiltrates were seen (Fig. 2) . Slight focal destruction of the intestinal villi and the presence of inflammatory infiltrates located mainly in the mucous membrane were observed in the intestine of a few experimental animals (Fig. 3) . No cases of diarrhoea or other gastrointestinal pathologies were reported in our study. The flock resistance was also satisfactory, requiring no additional pharmacological intervention. It seems that the observed changes might be connected with the animal intra-subject variability based on genetic predispositions to obesity. In agreement with the information presented in
[7], the body condition score (BCS) correlated with the histopathological changes in the mink.
The immunohistochemical studies confirmed the dominance of T lymphocytes in apparent infiltrates (Figs. 4 and 5). The lymph nodes showed T-cell hyperplasia (Fig. 6) .
The immunohistochemical studies conducted at this stage of research showed a positive reaction to the presence of defensins in the mink from the experimental group. The expression of defensins was slightly increased in comparison with previous studies in the intestinal epithelium, intestinal crypts and inflammatory cells [16] , and the reaction was granular and mainly confined to the cytoplasm of the cell. Evidence suggests that diets supplemented with SDPP have reduced diarrhoea and intestinal barrier dysfunction due to a reduction in inflammation caused by weaning stress [22] .
It appears that the addition of plasma to young mink must still be tested with respect to the balanced daily ration of food intake. Protein-rich foods "enhanced" by plasma proteins in the early stages of life can modify the state of homeostasis and be considered a "ballast" for the condition of the internal organs. N o w a k o w i c z -D ę b e k et al. [18] showed that the addition of 0.5 % plasma to adult females during breeding preparation was acceptable to the organ- They bind and neutralize bacterial endotoxins and they participate in wound healing. Furthermore, defensins reduce stress by inhibiting glucocorticoid synthesis, and also act against cancer.
CONCLUSIONS
In conclusion, it should be stated that the proposed supplementation of blood plasma can contribute to improving the health of the animals and maintaining their good condition during the lactation and perinatal period and the kits'
rearing. These studies however, need to be continued in order to determine the precise dosage of plasma supplements.
